Purpose-This study describes the lifetime prevalence of teen dating violence (TDV) perpetration in a sample of middle school students from high-risk urban communities and examines the relation between TDV and related cognitive and behavioral risk factors.
Keywords
Teen dating violence; High risk; Middle school; Risk factors Teen dating violence (TDV) is any psychologically, physically, or sexually violent behavior, including stalking, directed toward a teen dating partner [1] . Approximately, 25% of high school students report psychological, physical, and/or sexual TDV victimization, and 15%-50% report some form of TDV perpetration [2, 3] , although prevalence estimates vary widely based on sample characteristics and measures used [4] . Given that TDV is associated with serious negative consequences, including suicidal ideation, substance use, injury, and death [1, 5] , the past decade has seen a growing public health interest in development of primary prevention strategies to address TDV, including the initiation of the Centers for Disease Control and Prevention's Domestic Violence Prevention Enhancement and Leadership Through Alliances [6] and Dating Matters: Strategies to Promote Healthy Teen Relationships [7, 8] initiatives.
To date, the majority of evidence-based TDV prevention programs were developed for high school-aged youth [9] [10] [11] [12] . However, with physical TDV frequency increasing across grades 9-12 [13] and peaking at the age of 17-18 years [14] , early adolescence may represent the critical window for intervention [9, 15] if primary prevention of TDV is our goal. Given the significant developmental differences between middle and high school youth [16] , the same evidence-based approaches currently used with high school students may not be effective for younger students. To ensure an evidence-based approach to the primary prevention of TDV, understanding the cognitive and behavioral risk factors that influence the occurrence of TDV in this critical period is essential. Unfortunately, little research has investigated potential mechanisms associated with TDV perpetration during early to mid adolescence. The present study aims to fill this gap by examining risk factors for TDV perpetration among middle school students to inform prevention strategies during this developmental period.
A particular gap exists in our knowledge of TDV among middle school youth living in highrisk (e.g., higher than average rates of crime and economic disadvantage) urban communities. At least with studies utilizing older samples, the prevalence of TDV appears to vary by setting [14] , with urban communities evidencing higher rates than rural or suburban communities [17, 18] . Further, we know that established historical risk factors for TDV, such as exposure to crime and exposure to intimate partner violence (IPV) in childhood, are more common in economically disadvantaged neighborhoods [19] , and low socioeconomic status is associated with both perpetration and victimization of TDV [20] . Therefore, we expect that rates of TDV may be higher in high-risk urban communities. Additionally, the cumulative risk hypothesis [21, 22] suggests that the greater number of risk factors an individual has, the greater their likelihood for negative outcomes, further suggesting that TDV may be more likely in these communities. Despite this, very little research, including research on prevalence, etiology, or prevention effectiveness, has been conducted with highrisk urban samples.
Therefore, risk factors examined in our review were drawn from a recent systematic review conducted by Vagi et al. [23] , which found a number of historical and modifiable longitudinal risk factors for TDV, including mental health problems, substance use, antisocial attitudes, antisocial behavior, risky sexual behavior, and exposure to IPV in childhood. Although understanding the historical risk factors, such as exposure to IPV in childhood, is critical from an etiological standpoint, it is the modifiable risk factors that are the most important in designing primary prevention programs for TDV. Additionally, many negative behavioral outcomes for youth share similar risk factors [24] . Therefore, primary prevention approaches which target not only TDV but also a constellation of risk factors related to TDV may reduce engagement in TDV over time, both by addressing cognitive and behavioral risk factors for TDV perpetration and by reducing the overall number of behavioral risk factors in which teens are engaged. Therefore, a first step to informing the primary prevention of TDV among high-risk urban youth is to understand the modifiable risk factors that are related to TDV perpetration.
Present study
The present study is exploratory in nature and will address these gaps in the TDV literature by (1) examining the prevalence of perpetration in a sample of middle school youth from high-risk urban communities and (2) exploring the association between modifiable cognitive and behavioral risk factors and TDV to inform current and future prevention efforts. The sample for the present study is drawn from the student (sixth to eighth grades) baseline surveys from the evaluation of the Dating Matters: Strategies to Promote Healthy Teen Relationships Initiative. Dating Matters is a Centers for Disease Control and Prevention funded initiative in which a comprehensive approach to TDV prevention that attempts to address a constellation of risk factors thought to be related to TDV was developed and is being tested among high-risk urban middle school youth. The comprehensive approach includes sixth to eighth grade student curricula, sixth to eighth grade parent curricula, a youth-driven community-based communications campaign, and an educator training for school faculty and personnel and is a combination of evidence-based and evidence-informed approaches [7, 8] . Understanding the prevalence and associated risk factors for TDV in this sample can inform the rollout and dissemination of the Dating Matters comprehensive approach, if found to be effective.
Methods

Design
The Dating Matters evaluation involves a cluster randomized controlled trial, in which 46 schools in four sites were randomly assigned to receive either the Dating Matters comprehensive approach or the "standard of care" approach, which was operationalized as the Safe Dates program for eighth graders. The present study focuses on baseline survey data (before intervention) collected from students in sixth to eighth grades in the first year of implementation (2012-2013 school year).
Missing data and analytic strategy
Analyses of missing data showed an average of less than 5% missing for each of the TDV perpetration items. Some participants had complete data on some subscales and not others; thus, sample sizes for each model vary. Participants were coded as perpetrating a particular type of TDV if they endorsed one or more items in that subscale. Therefore, if a participant completed only some items within a subscale but indicated at least one instance of perpetration, they were coded as having perpetrated. However, if a participant completed fewer than all the items on a subscale and they responded "never" to all these items, their data were counted as missing. This is a conservative strategy that precludes the inclusion of a perpetrator in the "nonperpetrator" group.
Bivariate Spearman rank order correlations for all TDV outcomes and risk factors were computed for the sample stratified by sex. In multivariate analysis, we ran sex-stratified logistic regression models predicting each of the six TDV types to obtain adjusted odds ratios and 95% confidence intervals. Because of the nested nature of our participants, we tested intraclass correlations (ICCs) across schools to see if multilevel nested modeling was warranted. The ICCs on our six TDV outcomes ranged between 0% and 7.3%, which provides some evidence that variance in our outcomes stems from differences within schools and not between schools. Because all ICCs were under the generally accepted threshold of 10% [27] , we ran logistic regression models and controlled for site. All multivariate models controlled for grade, race/ethnicity, site, exposure to family violence, and exposure to community violence. For both sexes, we tested more parsimonious models in which nonsignificant predictors were removed, but these parsimonious models did not improve model fit. Analyses were run in SPSS Statistics 21 (SPSS, Inc., Chicago, IL).
Results
Descriptives
Among the 1,653 students who reported dating, 77% reported perpetrating verbal/emotional abuse at least once in their lifetime, 33% reported perpetrating physical abuse, 20% reported perpetrating threatening behaviors, 15% reported perpetrating sexual violence, 13% reported perpetrating relational aggression, and 6% reported stalking a partner. Chi-square analyses indicated significant sex differences on all outcomes except relational aggression and stalking. More girls than boys reported perpetrating verbal/emotional abuse, physical abuse, and threatening behaviors against their dating partners. More boys than girls reported perpetrating sexual violence against a partner (Table 3) . Sex-stratified correlations between all predictor and outcome variables are presented in Table 4 . Table 5 presents the multivariate logistic regression models for boys. Across types of TDV, the most robust finding was for youth who report both bullying perpetration and victimization ("bully/victim"). Risk for all TDV perpetration types (except stalking) was between 3.2 and 6.0 times higher for boys reporting bully/victim status relative to boys not involved in bullying. Risk for perpetration of threatening behaviors, verbal/emotional abuse, and sexual abuse was 4.1, 3.3, and 3.2 times higher, respectively, for boys reporting alcohol use than for those reporting no alcohol use. Boys reporting having initiated sexual intercourse had a roughly 2.5-fold increase in risk to report verbal/emotional abuse, physical abuse, and sexual abuse perpetration. Risk for perpetrating threatening behaviors and physical abuse was significantly lower for boys who carried a weapon in the past 30 days. In contrast, each incremental increase in emotional symptoms was related to a nearly 30% increased risk of perpetrating verbal/emotional abuse. Each incremental increase in attitudes disapproving of female-to-male TDV related to a 12% decrease in risk for boys' perpetration of physical abuse, and each increase in attitudes disapproving of male-to-female TDV related to a 16% decrease in risk for boys' perpetration of threatening behaviors. Table 6 presents the logistic regression models for girls. The most robust findings were for bully perpetration only and weapon carrying. Risk for perpetrating stalking, relational abuse, physical abuse, and sexual abuse was 7.8, 5.0, 4.9, and 4.5 times higher, respectively, for girls reporting weapon carrying compared with girls not carrying weapons. Risk for perpetrating verbal/emotional abuse, sexual abuse, and physical abuse was 10.0, 4.6, and 2.4 times higher, respectively, for girls reporting bullying perpetration only compared with girls not involved in bullying. Girls reporting bully/victim status had almost a threefold increase in risk of perpetrating verbal/emotional abuse and physical abuse compared with girls not involved in bullying, but bullying victimization only was not related to increases in risk for any perpetration types. Each incremental increase in emotional symptoms resulted in about a 22%, 15%, and 14% increase in risk for girls' perpetration of relational abuse, threatening behaviors, and verbal/emotional abuse, respectively. Each incremental increase in delinquency/fighting scores resulted in a 22% and 14% increase in girls' perpetration of threatening behaviors and physical abuse, respectively. Risk for perpetrating physical abuse was almost twice as high for girls who reported using alcohol than for girls who had not used alcohol. In contrast, each incremental increase in attitudes disapproving of female-tomale TDV resulted in about a 12% decrease in risk for girls' perpetration of threatening behaviors, verbal/emotional abuse, and physical abuse. Each incremental increase in attitudes disapproving of male-to-female TDV resulted in about a 12% decrease in risk for girls' perpetration of sexual abuse.
Multivariate logistic regression
Discussion
This study described TDV perpetration prevalence and explored the relation between TDV perpetration and other cognitive and behavioral risk factors among the Dating Matters sample. Our sample reported high lifetime TDV perpetration prevalence rates compared with other perpetration rates reported in the literature [3, 28] . High rates of TDV may be due to the high-risk nature of the sample, but it is also possible that our reported rates are higher than those typically reported in the literature because of the way we measured TDV. Our more comprehensive measurement of TDV allowed for a more in-depth assessment of TDV and provided more opportunity to endorse TDV perpetration than measures employing only one or two questions. Additionally, our study measured stalking as a form of TDV, which is not yet typical practice in the measurement of TDV. Our data clearly show that TDV is a serious problem in the high-risk middle schools included in our sample and confirm the need for comprehensive TDV programming like Dating Matters.
The sex differences in observed prevalence generally parallel to those found in previous work [29, 30] , with more girls than boys reported perpetrating threatening behaviors, verbal/ emotional abuse, and physical abuse against dating partners and more boys than girls reported perpetrating sexual abuse toward partners. Overall, it is clear that prevention programming that addresses TDV perpetration by boys and girls is warranted.
In our logistic regression models, the relation between bullying and TDV perpetration was robust across sexes but in slightly different ways. For boys, those who reported bully/victim status had increased risk of perpetrating all forms of TDV except stalking, but perpetration only (without victimization) was not related to any of the six TDV outcomes. For girls, however, bullying perpetration only increased risk for perpetrating verbal/emotional abuse, physical abuse, and sexual abuse, whereas bully/victim status increased risk of perpetrating verbal/emotional abuse and physical abuse. The pattern of risk prediction for TDV for girls in our sample, in which bullying perpetration, both with and without accompanying victimization, puts them at greater risk for TDV, appears to be consistent a few studies that have examined bullying and TDV. One study found that youth who bully others participate earlier in romantic dating, are less committed to these romantic relationships, and have less positive views of their dating partner [31] , which may increase the risk of TDV. Similarly, another study found that bullying perpetration in early middle school predicted physical TDV perpetration in later middle school [32] ; however, this study measured direct bullying (e.g., physical and face-to-face verbal harassment) rather than the more relational bullying measured in the present study (e.g., rumor spreading).
For boys, however, there seems to be something specific about the experience of perpetrating and being a victim of bullying in predicting TDV perpetration. Some previous research has shown that bully/victims are at greater risk in that they have poorer physical and mental health outcomes (e.g., depression, externalizing problems) than those who only perpetrate or experience bullying [33] . Feminist theories suggest that partner violence is perpetrated in an effort to maintain power and control in the relationship [34] ; perhaps, boys who are bullied and attempt to regain a sense of control and power by bullying others are most likely to perpetrate TDV. It is also possible that bully/victims may be more likely to associate with deviant peers, and this exposure increases the likelihood of TDV perpetration [23] . Additional empirical research on the relation between bullying and TDV could inform TDV prevention and ways to combine efforts to prevent bullying and TDV [35] .
Other important sex differences also emerged in risk factors for TDV. Boys who reported having used alcohol were more likely to perpetrate threatening behaviors, verbal/emotional abuse, and sexual abuse than boys who did not use alcohol. However, alcohol use predicted only one outcome for girls; girls who used alcohol were more likely to perpetrate physical abuse than those who did not. Although substance use is thought to be a robust risk factor for TDV, our results provide only partial support for this relation and highlight important sex differences in how alcohol is related to perpetration. Similarly, emotional symptoms, an established risk factor in the literature [23] , put girls at greater risk for perpetration of threatening behaviors, verbal/emotional abuse, and relational abuse but was related to only one form of TDV (verbal/emotional abuse) for boys.
Sex differences also emerged for weapon carrying and initiation of sexual activity. Weapon carrying increased girls' risk for relational abuse, physical abuse, sexual abuse and stalking, whereas it decreased boys' risk for threatening behaviors and physical abuse. The fact that weapon carrying lowered boys' risk for perpetrating TDV is counterintuitive and requires further investigation. Similarly, initiation of sexual activity was related to boys' increased risk for perpetration of verbal emotional abuse, physical abuse, and sexual abuse but was not related to any TDV outcomes for girls. Early initiation of sexual activity is known to put adolescents at risk for a myriad of negative outcomes [36] , including TDV, but our results support these findings only for boys. Interestingly, two programs that combine sexual health with dating violence prevention (Stepping Stones [37] and Fourth R [11] ) show reductions in physical violence perpetration for young men. Overall, these sex differences may suggest that tailoring prevention strategies for boys and girls to address differential risk factors may be beneficial.
In addition, many variables related to TDV in other studies did not predict TDV perpetration in this sample. Bullying victimization only and drug use did not predict boys' or girls' TDV perpetration. The latter finding is in contrast to findings that longitudinally, both marijuana use and alcohol and drug use, predicted TDV perpetration [38, 39] . However, these findings were based on rural [38] and/or older [39] samples; thus, there may be something different about how this risk factor operates in our young high-risk sample.
Several limitations are worth noting when considering our results. The data are crosssectional; the temporal ordering of risk factors and TDV perpetration cannot be determined. Longitudinal data for the Dating Matters initiative is currently being collected and can inform future investigations. This sample was specifically drawn from high-risk urban schools, and the results may not be generalizable to other populations. Additionally, due to low rates of return of active parental consent forms, we cannot assume that the current sample is representative of all students attending the schools included in the study. There are also the usual limitations of relying on self-reports and act-based measures that do not assess the context of the violence (e.g., acts of self-defense) [11] .
Despite these limitations, the present study contributes to the literature in important ways. First, it takes an in-depth look at TDV using a multiquestion assessment of six forms of TDV. Second, this study sampled high-risk urban middle school students; although research suggests that TDV rates may be high among this population, very little research and few prevention efforts have targeted this population. Third, analyzing risk factors separately for boys and girls allows us to examine differential risk, which has important implications for prevention efforts. Data collected as part of the Dating Matters initiative will allow us to compare the effectiveness of TDV prevention initiatives within this high-risk population and examine how these risk factors operate over time. In sum, this study provides an initial look at the prevalence of TDV in a high-risk urban middle school sample and provides insight into associations between risk factors and TDV perpetration. These findings provide support for the approach taken by the Dating Matters initiative, which seeks not only to promote healthy relationship behaviors but also to address a constellation of cognitive and behavioral risk factors that may impact dating violence behavior in high-risk urban communities. Students were classified as "Hispanic/ Latino" if they answered "yes" to the first question, regardless of how they answered the second question.
American-Indian or Alaska
Native; Asian; black or African-American; Native
Hawaiian or other Pacific Islander; white; and other "What is your race? Mark one or more." Students who answered "no" to the first question and selected only one additional race category, for example black or African-American, were classified as "non-Hispanic black". When a student answered "no" to the first question and selected multiple racial groups in the second question, they were classified as "mixed." Due to small cell sizes for some categories, the mixed group was combined with American-Indian or Alaska Native, Illicit drug use c 4 Never; one or two times; three to five times; six to nine times; 10 or more times "In the last year, how many times have you used marijuana or weed (pot, hash, reefer)?"
Items summed to create a total score and dichotomized to 1 = one or more times and 0 = never for analyses Items summed to create a total score for the subscale and dichotomized to 1 = seldom, sometimes, or often and 0 = never for analysis .837
Relational abuse 3 Never; seldom; sometimes; often "I tried to turn his/her friends against him/her."
Items summed to create a total score for the subscale and dichotomized to 1 = seldom, sometimes, or often and 0 = never for analysis .478
Physical abuse 4 Never; seldom; sometimes; often "I kicked, hit, or punched him/her."
Items summed to create a total score for the subscale and dichotomized to 1 = seldom, sometimes, or often and 0 = never for analysis .801
Outcome variables:
Have you ever done the following to someone you were dating or used to date … Stalking i 2 Yes; no "Repeatedly followed, harassed, and contacted them when they didn't want to be (and in a way that felt uncomfortable, scary, or threatening to them)?"
Items summed to create a total score and dichotomized to 1 = yes and 0 = no for analysis
.506 CADRI = Conflict in Adolescent Dating Relationships Inventory.
a We calculated alpha values for all our scale measures, which is appropriate as scale measures have items that reflect the "effects" of the latent construct and therefore must be correlated as well as the index measures such as the CADRI. However, items that constitute indexes are usually items that are combined to form the index without consideration of their correlations. Index items are considered as causal indicators that "cause" the concept and may not be correlated; thus, they would or may have a low coefficient alpha, which does not reflect low reliability for the population in which the index was administered [40] .
b Center for Disease Control and Prevention's Youth Behavioral Risk Survey methodology for handling race/ethnicity was used as a guide [41] . Table 4 Correlations among risk factors and teen dating violence for boys and girls Table 5 Predicting boys' teen dating violence perpetration Table 6 Predicting girls' teen dating violence perpetration . 
